Recent data from developmental cognitive neuroscience highlight the profound changes in the organization and function of cortical networks during the transition from adolescence to adulthood. While previous studies have focused on the development of gray and white matter, recent evidence suggests that brain maturation during adolescence extends to fundamental changes in the properties of cortical circuits that in turn promote the precise temporal coding of neural activity. In the current article, we will highlight modifications in the amplitude and synchrony of neural oscillations during adolescence that may be crucial for the emergence of cognitive deficits and psychotic symptoms in schizophrenia. Specifically, we will suggest that schizophrenia is associated with impaired parameters of synchronous oscillations that undergo changes during late brain maturation, suggesting an important role of adolescent brain development for the understanding, treatment, and prevention of the disorder.
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Introduction: Schizophrenia and Adolescence
Schizophrenia is a devastating psychotic disorder that affects multiple brain regions and their associated cognitive functions. While cognitive dysfunctions can be observed prior to the onset of psychotic symptoms reaching as far back as to childhood in subjects who subsequently develop the disorder, 1,2 the characteristic expression of psychotic symptoms is in the large majority of cases associated with the transition from adolescence to adulthood. 3, 4 Furthermore, the clinical manifestation between the late teens and early 20s is preceded by a prodromal period of up to 5 years, 5 suggesting a close temporal coincidence between the expression of schizophrenia and adolescence.
This fact has been cited as evidence by several investigators that disturbances in adolescent brain maturation may be crucially involved in the pathophysiology of schizophrenia. [6] [7] [8] Yet, the mechanisms underlying this central feature have remained elusive. The question is nonetheless at the very core of the pathophysiology of schizophrenia: Why does the disorder appear in its full spectrum during late brain development? Which neural events during this developmental stage promote the disorganization of cortical networks that lead to the lifelong disability?
The neurodevelopmental hypothesis of schizophrenia has been predominantly framed in the context of early (peri-and prenatal) risk factors. 9 The contribution of birth complications, viral infections, and malnutrition has been shown to confer modest effect sizes that are hypothesized to lead to abnormal brain maturation. 10 The focus on early, aberrant brain maturation in the pathophysiology of schizophrenia may also be seen in the wider context of developmental studies that have concentrated to a large extent on early windows of development.
It has been held that the fundamental properties of cortical networks are sculpted mainly in utero and in the early postnatal years, but recent data from a range of disciplines require a reassessment of this notion. Later developmental periods, such as adolescence, are not confined to the refinement of cortical networks but are associated with a fundamental reorganization of large-scale, functional networks that may be relevant for the disorganization of brain functions in schizophrenia. [11] [12] [13] In the following, we shall first review the evidence for changes in the structural and functional properties during adolescence and highlight the maturation of precise temporal coordination as a core phenomenon of this developmental process. Subsequently, we shall review evidence on synchronous, oscillatory activity in schizophrenia. We shall argue that the disorder is characterized by impairments in parameters that undergo maturational changes during the adolescent period. In the final part, possible candidate mechanisms for these changes are discussed as well as the implications of such findings for the understanding, treatment, and prevention of the disorder.
Brain Development During Adolescence

Changes in Anatomy and Neurotransmitter Systems
Since the seminal findings of Huttenlocher in the late 1970s, 14 which for the first time highlighted the occurrence of late modifications in synaptic connections during human development, schizophrenia researchers have advocated the potential importance of these data for understanding the late manifestation of schizophrenia during the transition from adolescence to adulthood. On the basis of these results, Feinberg 7 initially proposed that the onset of schizophrenia during adolescence is the result of an aberrant pruning process that involves an excess elimination of synaptic contacts.
Subsequent support for this hypothesis came from magnetic resonance imaging (MRI) studies that examined the developmental trajectory of gray matter volume changes during normal adolescence and in patients with childhood-onset schizophrenia (COS). During normal development, these studies revealed progressive patterns of reductions in the volume of cortical areas until early adulthood, which is consistent with findings from postmortem analyses. 15 This pattern of gray matter loss was found to be accelerated in patients with COS. 16 Aberrant maturation of white matter pathways during adolescence has also been proposed as a factor in the pathophysiology of schizophrenia. 17 Recent MR studies as well as earlier postmortem data established that myelination increases until early adulthood, specifically for long corticocortical tracts (for a review, see 18 ). On the basis of these results, Benes 19 proposed that the myelination in the corticolimbic system may ''trigger'' the onset of psychosis during late adolescence in susceptible individuals.
Until recently, the focus in developmental research has been on changes in anatomy. However, maturation involves also important modifications of various transmitter systems and their composition of proteins controlling synaptic transmission and cellular excitability. Lateoccurring changes in gamma amino butyric acidergic (GABAergic) neurotransmission have been demonstrated (see Hoftman and Lewis 20 in this issue). Similarly, developmental trends have been reported for the dopaminergic (see O'Donnell 21 in this issue) and glutamatergic systems 22 and for interactions of these neurotransmitters with GABAergic interneurons. The latter may be of particular relevance for synchronous oscillations because GABAergic interneurons and their interactions with excitatory neurotransmission have been shown to be critical for the generation of high-frequency oscillations. 23 Wang and Gao 24 reported a significant reduction in N-Methyl-D-Aspartat (NMDA)-mediated excitatory drive onto fast-spiking interneurons between juvenile and adult rats. In addition, Tseng and O'Donnell 25 found significant changes in the susceptibility of interneurons to dopaminergic D 2 receptor modulation during adolescence. Importantly, D2 agonists were effective only in adult but not in prepubertal animals.
While these findings suggest important evidence on late-occurring anatomical and physiological modifications, the precise implications of these changes for coordinated network activity are unknown. In the next section, we shall argue that these anatomical and physiological changes impact critically upon the functional properties of large-scale cortical networks.
Synchronous Oscillations and the Development of Cortical Networks
The synchronization of neural oscillations in the delta (0-3 Hz), theta (4-7 Hz), alpha (8-12 Hz), beta (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) , and gamma band (30-100 Hz) has received increasing attention as a physiological mechanism underlying a wide range of perceptual and cognitive processes. 26 While research has focused on the functional relevance in the mature cortex, there is also ample evidence that synchronized, oscillatory activity plays an important role in structuring the development of cortical networks. 27 Beginning with early development periods, synchronized oscillatory activity is essential for the shaping of cortical circuits and is a hallmark of the developing nervous system. 28 For example, patterned retinal activity synchronizes the activity of neurons in the neonatal visual cortex and is essential for the selection of appropriate connections. 29, 30 At later stages, the shaping and development of cortical networks are influenced by experience-dependent activity. Modifications of synaptic contacts are dependent upon correlated neural responses. 31 The strengthening and weakening of connections by spike timing-dependent plasticity depend on the precise sequence of preand postsynaptic spiking, whereby the critical window is in the range of milliseconds. 32 Evidence indicates that oscillations serve to establish such precise temporal relations between pre-and postsynaptic discharges. Stimulation of neurons during the depolarizing peak of the theta cycle in the hippocampus favors long-term potentiation, whereas stimulation in the trough causes depression. 33 The same relationship holds for oscillations in the beta and gamma frequency range, 34 indicating that precisely timed theta and beta/gamma oscillations are crucial for the strengthening (consolidation) and weakening (disruption) of synaptic contacts.
Maturation of Neural Oscillations and Synchrony During Adolescence
Following early developmental periods, changes in the amplitude of neural oscillations and their synchronization continue until early adulthood, suggesting ongoing modifications in network properties. One of the most replicated findings is the change in resting-state oscillations.
In the adult brain, resting-state activity is characterized by prominent alpha oscillations over occipital regions while low (delta, theta) and high (beta, gamma) frequencies are attenuated. During adolescence, there is a reduction in the amplitude of oscillations over a wide frequency range, particularly in the delta and theta band, 35 while oscillations in the alpha and beta range become more prominent with age. 36 Topographically, these changes occur more rapidly in posterior than in frontal regions and follow a linear trajectory until age 30. 35 Changes in the amplitude of oscillations are accompanied by modifications in the synchrony of resting-state oscillations. Thatcher et al 37 investigated changes in the coherence of beta oscillation in children and adolescents between 2 months and 16 years of age. During development, beta-band coherence increased over shorter distances (<6 cm) while long-range coherence (>24 cm) did not vary with age. Pronounced increases in long-range coherence in the alpha band were reported by Srinivasan et al. 38 The authors tested coherence in electroencephalograpic (EEG) data in 20 children (6-11 y) and 23 adults (18-23 y). Reduced power over anterior electrodes in children was accompanied by reduced coherence between anterior and posterior periods, indicating a late maturation of long-rang coupling between frontal and parietal regions.
Recent studies have also begun to examine the effects of sensory stimulation and cognitive processes on oscillations and synchrony during the adolescent period. Rojas et al 39 examined the 40-Hz auditory steady-state response (SSR) in magnetoencephalographic (MEG) data in 69 participants in the age range of 5-52 years. A marked increase in 40-Hz power was observed during childhood and adolescence and appeared to reach a plateau during early adulthood. A similar protracted development was found in a study by Poulsen et al. 40 In addition to an overall increase in the 40-Hz response during adolescence, SSRs in adults were characterized by a reduced variability and higher peak frequencies than in children.
Data on increased amplitude and precision of gamma oscillations in the SSR paradigm are consistent with changes in evoked oscillations during sensory processing. Werkle-Bergner et al 41 tested the amplitude and phase stability of evoked gamma-band oscillations during the perception of squares and circles in children (10-12 y), young adults (20-26 y), and older adults (70-76 y). Evoked oscillations in children were significantly reduced between 30 and 148 Hz over occipital electrodes relative to adults and did not show a modulation by the size of the stimulus. Moreover, Yordanova et al 42 reported also differences in alpha oscillations between children and adults during an auditory oddball paradigm. In adult participants, phase locking of alpha oscillations was significantly increased while the amplitude was lower than in children. Together with the findings from SSRs, these data suggest that during the adolescent period, cortical circuits undergo a fine-tuning that facilitates sensory processing in auditory and visual cortices.
Late development has also been demonstrated for induced oscillations and their synchronization. In contrast to evoked (stimulus locked) activity, induced oscillations are characterized by variable latencies from trial to trial and reflect self-generated, rhythmic activity that is thought to support higher cognitive functions, such as memory, attention, and consciousness. 26 The development of induced oscillations in the 4-to 80-Hz frequency range was examined in children, adolescent participants, and young adults during the perception of Mooney faces (figure 1) in a recent study by our group. 11 In adult participants, perceptual integration of Mooney faces was accompanied by prominent increases in gamma-band oscillations over parietal electrodes as well as by theta activity over frontal regions. In addition, phase synchrony of induced oscillations, an index for the functional coupling of neural assemblies, was assessed. Long-range synchrony was found in the theta frequency range between frontoparietal electrodes while beta/gamma phase synchrony was focused over parietooccipital electrodes.
During adolescence, apparent changes in these parameters occurred that correlated with improved detection rates and reaction times. In particular, phase synchrony in the beta and gamma band increased until age 14 and was then followed by a reduction during late adolescence (15-17 y) before synchrony increased again sharply in 18-to 21-year olds. This nonlinear development of phase synchrony was accompanied by a reorganization in the topography of phase synchrony patterns in the beta band. Whereas in the mature cortex, phase synchrony was concentrated over parietooccipital regions, younger age groups displayed phase synchrony predominantly between temporal and frontal electrodes, suggesting that an immature proto-network becomes reorganized during the transition from adolescence to adulthood.
Developmental trends were also found for theta-and gamma-band spectral power and theta phase synchrony. Again, changes were particularly marked during the transition from adolescence to adulthood with adult participants showing enhanced theta-and gamma-band oscillations compared with younger age groups. Finally, phase synchrony between frontal and parietal circuits was significantly increased during adolescence.
A similar finding was reported by Mü ller et al 43 for phase synchrony of evoked and induced delta and theta oscillations during an auditory oddball task. Differences in the synchronization and amplitude of oscillations in EEG data were most prominent between children and young adults. Children were characterized by reduced synchronization in local circuits over frontocentral electrodes at delta and theta frequencies and reduced long-range synchronization in delta and theta bands. However, this reduced local and long-range synchronization was accompanied by a relative increase in the power of evoked and induced oscillations in the same frequencies. This indicates that, as development progresses, networks oscillating at low frequencies become replaced by more precisely networks oscillating at higher frequencies. The data show that amplitude of both theta-and gamma-band oscillations increase significantly during the transition from adolescence to adulthood. Right panels-top: Comparison of phase synchrony in the 13-to 30-Hz frequency range for all electrode pairs between 100 and 300 ms at different ages (top left panel) and phase synchrony charts of oscillations in the beta and gamma band averaged across all electrodes (xaxis: time; y-axis: normalized phase synchrony in SD) for early adolescent, late adolescent, and adult participants. The phase synchrony of beta-band oscillations increased until early adolescence and was then substantially reduced during late adolescence, suggesting that cortical networks reorganize during the transition from adolescence to adulthood. A linear, late developmental trend was also found for theta-band (4-7 Hz) phase synchrony (bottom) for all electrode pairs between 100 and 300 ms.
In summary, the current data suggest important, lateoccurring modifications in synchrony and amplitude of neural oscillations at different frequencies during the adolescent period. Cortical networks increasingly express high-frequency oscillations in combination with enhanced long-range synchronization. This suggests that precise temporal coding in large-scale networks is an achievement that occurs relatively late during brain maturation.
Impairments in Synchronized Oscillations in Schizophrenia: Involvement of Aberrant Brain Development During Adolescence
Deficits in Synchronized, Oscillatory Activity in Schizophrenia
Impairments in synchronized, oscillatory activity have emerged recently as a potentially fundamental pathophysiological mechanism in schizophrenia. 44 This is due to the fact that aberrant neural oscillations and their synchronization can account for the enduring deficits in cognition and some of the psychotic symptoms of the disorder. Moreover, deficits in the synchronization of gammaband oscillations are consistent with current theories emphasizing alterations in the balance between GABAergic and glutamatergic neurotransmission. 45 It is unclear at present, however, to what extent dysfunctions in synchronized, oscillatory activity may also account for the neurodevelopmental profile of the disorder and at which developmental stage such deficits may arise.
The observation that the amplitude and synchrony of neural oscillations undergo important modifications during normal adolescence suggests that in schizophrenia, developmental processes during this period are aberrant and cause impaired temporal coding and cognitive dysfunctions. A comparison between parameters that are impaired in schizophrenia and those involved in adolescent brain maturation supports this hypothesis (see table 1 ).
Schizophrenia patients are characterized by changes in neural oscillations both during the resting state as well as during cognitive and perceptual stimulation across a wide frequency range. 44 One particularly salient feature of resting-state activity is an increase in slow oscillations, especially over frontal electrodes, which has been interpreted as a sign of physiological inefficiency. In addition, there is evidence for reduced coherence in several spectral bands (for a review, see 46 ). Both the amplitude and coherence of those resting-state oscillations that undergo significant changes during adolescence are impaired in schizophrenia.
One of the most consistent findings in schizophrenia is impairment in sensory-evoked oscillations during visual and auditory processing. These dysfunctions involve impaired auditory SSRs to stimulation at 40 Hz 47,48 as well as deficits in the amplitude and phase locking of alpha, beta, and gamma oscillations during visual and auditory processing, [49] [50] [51] suggesting an impaired ability to precisely align oscillatory activity with incoming sensory information. Comparison between the developmental trajectory of stimulus-evoked oscillations, in particular with respect to the maturation of phase locking, and the respective impairments in schizophrenia reveals similarities, suggesting that the developmental fine-tuning of temporal coding in sensory cortices fails during adolescence in schizophrenia patients. Schizophrenia is also associated with impairments in induced oscillations and their large-scale synchronization that are associated with core symptoms of the disorder. 50, 52, 53 Phase synchrony of induced oscillations has been shown to be impaired during auditory and visual processing in the beta and gamma range implicating a functional disconnection syndrome. 50, 53 Some studies report that these deficits in phase locking are independent of reductions in the power of induced oscillations 53 while other studies have provided evidence for additional circumscribed reductions in induced gamma-band activity, especially over frontal regions. 54 Developmental findings on the maturation of induced oscillatory activity suggest that this process may be particularly vulnerable to developmental disruptions during adolescence. Our own findings suggest that the full expression of precise synchrony and high-frequency activity is preceded by a transient disruption of long-distance synchronization, probably reflecting a developmental destabilization of functional networks. This supports the notion of a vulnerable phase in late adolescence.
The close correspondence between the developmental changes in the amplitude and synchrony of neural oscillations and the impairments associated with schizophrenia are compatible with our view that deficits in schizophrenia may be associated with aberrant adolescent brain development. However, to obtain more direct evidence, longitudinal studies are required that examine changes in neural synchrony during adolescence in at-risk subjects.
An alternative interpretation is that synchronized, oscillatory activity is normal prior to the breakdown of coordinated network activity and the expression of the full range of psychotic symptoms. In this case, same hitherto unidentified causes would have to be associated that reverse some of the late developmental processes, leading to a deterioration of temporal coordination and as a consequence to psychotic symptomatology. Several facts argue against the hypothesis for such a ''physiological regression.'' Evidence suggests that impairments in evoked oscillations and resting state are also present in firstdegree relatives, 46, 55 suggesting that the observed changes in neural oscillations are likely to reflect directly the genetic predisposition of the disorder. In addition, other indices of functional networks, such as functional MRI (fMRI) measures of functional connectivity, have been found to be impaired in subjects who are at risk for developing schizophrenia, 56 suggesting that the specific impairments are already present prior to illness onset.
The Neurodevelopmental Hypothesis of Schizophrenia and Neural Oscillations: Early Brain Development and the Onset of Psychosis
As mentioned earlier, synchronized, neural oscillations are critical during pre-and perinatal development periods. Accordingly, it is possible that the genetic predisposition or early epigenetic factors interfere with rhythmic electrical activity that is crucially involved in the shaping of cortical circuits in pre-and perinatal periods. Thus, abnormal neural oscillations during early development could give rise to abnormal wiring that in turn causes disturbances in temporal coordination, thus initiating a vicious circle that eventually causes a decompensation of the system's dynamics (figure 2).
Indications for major developmental changes at the transition from late adolescence and adulthood have also been obtained in recent fMRI studies. Galvan and colleagues 57 investigated the development of neural systems involved in reward-seeking behaviors. Interestingly, adolescent participants were characterized by exaggerated nucleus accumbens activity to large reward values relative to children and adults while the activation of the orbitofrontal cortex was similar to children. This study and related work on emotion perception by the same group 58 have led to the hypothesis that adolescent brain maturation involves a transient imbalance between hyperactive subcortical regions and an immature prefrontal cortex that characterizes a unique stage of brain development.
From a dynamical systems perspective, the nonlinear, developmental trajectory of functional networks during adolescence is consistent with idea that phase transitions between different states of a system are characterized by critical fluctuations. 59 In the adolescent brain, the transient reduction in large-scale synchronization of cortical networks and the concomitant increase of subcortical input could be a condition that favors critical fluctuations. If these become supracritical at the time when the developing system undergoes the phase transition toward the adult state, it could remain in a wrong bifurcation and fail to accomplish the last development steps: (1) the increase in the precision of synchronized, high-frequency oscillations, (2) the integration of frontal and subcortical activity patterns, and (3) the shift in the balance between local and global coordinated brain states.
Taken together, the available evidence suggests the possibility that the late manifestation of schizophrenia may be intimately linked to the nonlinear developmental processes that characterize late adolescence. Accordingly, the emergence of psychotic symptoms would have to be regarded as a consequence of the disintegration of largescale temporal coordination of distributed cortical networks. While mild psychotic symptoms can be traced back to childhood and are present during the prodrome, full-blown psychotic symptoms nonetheless emerge during late adolescence and early adulthood.
Changes in Physiological, Anatomical, and Genetic Parameters During Adolescence and the Development of Synchronized, Oscillatory Activity: Implications for Schizophrenia
The disturbances in the maturation of neural synchrony and large-scale cortical networks during adolescence are likely to reflect aberrant development of several physiological and anatomical parameters that are critical for the Consistent evidence for deficits in phase locking of evoked oscillations in the alpha and gamma bands. Conflicting evidence in regard to abnormalities in the power of evoked oscillations.
Induced oscillations
Pronounced increases in power of induced theta-and gamma-band oscillations. These changes are characterized by increases in long-distance synchronization at low (delta, theta) and high (beta/gamma) frequencies.
Pronounced impairments in beta-and gamma-band phase synchrony as well as reduced theta-and gamma-band power.
generation of synchronous, oscillatory activity. Of these changes, we consider abnormal maturation of white matter fiber pathways to be of particular relevance because corticocortical tracts establish temporal correlations between and within neural assemblies. 60 Increased myelination during adolescence decreases conduction times and reduces the latency of responses, 61 thereby facilitating the precision with which synchrony can be established between brain regions. Thus, impaired development of white matter pathways could lead to reduced synchrony. However, it is also conceivable that aberrant developmental processes promote the stabilization of connections that are normally pruned away during normal development 62 and that these persistent connections facilitate pathological coactivation of brain regions leading to psychotic symptoms.
Another pathological mechanisms could be the profound modifications in GABAergic neurotransmission that occur during late development. For example, the switches in GABAa receptor composition 63 could be responsible for the pronounced increases in gamma oscillations during the transition from adolescence to adulthood. The observed reduction in the duration of inhibitory post-synaptic potentials in pyramidal neurons is compatible with this interpretation because this variable is crucial for the precision and frequency of network oscillations. 64 Recent data from gene expression profile studies indicate that one possible source for disturbances in adolescent brain maturation could be deficits in the expression of specific genes. Harris et al 65 used whole-genome arrays to measure gene expression in postmortem prefrontal cortex tissue of normal subjects between 0 and 49 years of age. The authors observed continued changes in gene categories during adolescence that are involved in the pathophysiology of schizophrenia, such as neuregulin, and genes involved in myelination and metabolism. These findings support the possibility that late-occurring genetic and epigenetic disturbances could potentially impact upon the anatomical and physiological parameters important for the maturation of neural oscillations during adolescence.
Direct links can also be established with environmental factors, such as cannabis, that may be particularly critical for adolescent brain maturation. Cannabis is currently viewed as an important risk factor for the development of schizophrenia, but the neurobiological processes underlying this relationship are unknown. Bossong and Niesink 66 have proposed that adolescent exposure to D 9 -tetrahydrocannabinol can transiently disturb the physiological control of glutamate and GABA release. As mentioned above, both systems contribute to the generation of synchronized, high-frequency oscillations.
There is also evidence that cannabinoids directly impair synchronized network activity. Robbe et al 67 examined the effects of cannabinoids on theta-and gamma-band activity during working memory in the hippocampus of freely moving rats. Administration of cannabinoids led to a reduction in theta and gamma oscillations, which correlated with the degree of working memory impairment. In addition, the temporal coordination of cell assemblies was profoundly disrupted while firing rates were only marginally affected, suggesting that cannabinoids are critical for neural oscillations. These findings highlight the possibility that continued abuse of cannabinoids may severely disrupt network activity and the development of cortical networks and thus facilitate the emergence of psychosis.
Discussion: Implications for Treatment and Prevention
The neurodevelopmental hypothesis of schizophrenia has been predominantly conceptualized in the context of early disturbances in pre-and perinatal brain maturation, while putting less emphasis on the profound changes in the structure, organization, and function of cortical networks that occur during the adolescent period. The findings reviewed above indicate that the maturation of synchronized, oscillatory activity during the transition from adolescence to adulthood involves the modification of important parameters that may be crucial for understanding the pathophysiology of schizophrenia. Furthermore, several anatomical and physiological functions have been identified that are likely to support the continued maturation of neural oscillations that may be abnormal in schizophrenia.
One possible implication is that cortical networks may be considered particularly susceptible for therapeutic interventions during this very same phase. This could involve a wide range of approaches, such as cognitive remediation, targeted pharmacological interventions, and direct manipulation of neural synchrony through biofeedback and possibly transcranial direct current stimulation. However, a necessary prerequisite for such interventions is a more detailed understanding of the changes that occur in the adolescent brain at multiple scales. Modifications in several neurotransmitter systems, the maturation of white matter fiber tracts, and the pruning of cortical connections are likely to impact on the strength, precision, and synchronization of neural oscillations.
The hypothesis that adolescent brain development involves a nonlinear trajectory deserves also attention in its own rights. Late adolescence is a period of major physiological and psychological changes that may obscure the clear differentiation between a turbulent adolescent development and a developmental trajectory leading to schizophrenia. Future studies will need to clarify in more detail the nature and functional meaning of the changes observed in adolescent brain development by employing both functional and structural brain imaging techniques. In particular, studies that examine adolescents at high risk for schizophrenia longitudinally are required that test specifically the hypothesis that large-scale cortical networks disintegrate during the phase transition between adolescence and adulthood.
Given the obvious relationship between the onset of schizophrenia and adolescent brain development, understanding the physiological and anatomical changes during this developmental period may prove crucial for better therapies and perhaps even prevention of schizophrenia. The field has neglected these changes for too long. It is time to change this balance.
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